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A METHOD OF CONTROLLING POWER 

FIELD OF THE INVENTION 

The present invention relates to a method of controlling power 
10 with which information is transmitted in a common channel. The 
method may, but not necessarily be used in a wireless cellular 
system. The information may, but not necessarily be frames of 
data. 

15 BACKGROUND OF THE INVENTION 

Slip) 



The use of code division multiple access (CDMA) is being proposed 
for the next generation of cellular telecommunication networks. 
Additionally, code division multiple access is also being used 
in the IS- 95 Standard in the USA. CDMA is a direct sequence 
spread spectrum technique. In a wireless cellular network using 
CDMA, the mobile terminals in one cell associated with a first 
base station will use the same frequency as mobile stations in 
an adjacent cell associated with a second base station. The 
25 different mobile stations can be distinguished by the respective 
base stations as each mobile station will be using a different 
spreading code. 
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In the proposals for the wideband CDMA standard, it has been 
3 0 proposed that a mobile station or other user equipment in a RACH 
(random access dhannel) /FACH (forward access channel) state use 
the uplink RACH channel to transmit data or messages to a base 
station and listen to the downlink FACH for data or messages from 
the base station. In the RACH/FACH there is little or not data 

35 being transmitted between the mobile station and the base station 

such that no dedicated channels have been set up therebetween. 
The FACH and RACH channels are both common channels which means 
that all the user equipment including mobile stations in a cell 
associated with a given base station will use these channels. 
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The data is sent in data frames. Data frames sent from the base 



station to the mobile stations will include the identity of the 
user equipment, for example the identity of a mobile station. 
Each mobile station will receive all the data frames sent from 
a base station to the mobile station on the FACH, Each mobile 
5 station is able to identify the data frame intended for that 
mobile station by the identity included in the frame. The frames 
sent from the mobile station include information identifying the 
source of the frames. 

10 As a number of mobile stations or user equipment share the FACH 
channel it is difficult to set the power level of that channel 
such that it is at the lowest possible level and at a level such 
that all the mobile stations can receive the signals from the 
base station. In CDMA systems, the number of users which can be 
15 supported by the system with a given quality of service depends 
on the total signal power of all the users and the base station 
in a cell. If the total signal power is relatively high, this 
will provide a relatively high level of interference. This means 
that it may be difficult to distinguish the desired signal from 
20 the interference resulting from the other base stations. 

Accordingly minimisation of the power used by each user and the 
base station will improve the capacity and/or quality of service. 

SUMMARY OF THE INVENTION 

m 

It is an aim of embodiments of the present invention to provide 
a method which addresses this problem. 



According to one aspect of the present invention, there is 
3 0 provided a method of controlling power with which information is 

transmitted by a first station to a plurality of second stations 

on a common channel, different information being intended for 
different stations, said method comprising the step of 
transmitting said information in said common channel, wherein 
35 information intended for different second stations are 
transmitted at different power levels. 
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The power level with which information is transmitted is 
preferably selected in dependence on a parameter of the intended 
second station and/or the content of the information. The 
information may be transmitted in the channel with the higher 
power if the content of the information is relatively important. 
Preferably, the information is in the form of data packets. 

The information for a given second station may include 
information identifying the given station. A second mode of 
operation may be provided in which the first station sends 
information to the second stations with substantially the same 
power level, one of the first and second modes being selected. 

The first station may receive information from a controller on 
the power with which information for a respective second station 
is to be transmitted. The controller may be arranged to send a 
channel configuration message to the first station to control 
which of the first and second modes is to be used. The first 
station may be arranged to send a message to the controller 
advising the controller if it can perform the mode contained in 
the channel configuration message. The controller may be arranged 
to send a channel configuration message to the first station to 
advise the first station as to the range of power levels which 
are to be used to transmit information to the second station. 

Values representing the power values may be sent to the first 
station by the controller, the values being mapped to the power 
levels which are used by the first station to transmit 
information to the second station. 

Preferably, the controllei lb a .taJlo network controller. This 

may be in a CDMA network, such as the UMTS network. The first 
station may be a base station. The second station may comprise 
mobile stations or any other suitable form of user equipment. 

The common channel may be a forward access channel. 



According to a second aspect of the present invention, there is 
provided a method of controlling power with which information is 
transmitted by a first station to a plurality of second stations 
on a common channel, different information being intended for 
5 different stations, said method comprising a first mode in which 
the information is transmitted with a the same power and a second 
mode in which different powers are used for information intended 
for different second stations. 

10 According to a third aspect of the present invention, there is 
provided a network comprising a first station and a plurality of 
^ second stations, said first station being arranged to transmit 
different information intended for different second stations on 
a common channel, said first station have a mode of operation in 

15 which said first station is arranged to transmit information 
intended for different second stations on the common channel at 
different power levels, and a controller which is arranged to 
supply information as to the power to be used for said 
information to said first station. 



20 



BRIEF DESCRIPTION OF THE DRAWINGS 



For a better understanding of the present invention and as to how 
the same may be carried into effect, reference will now be made 
by way of example to the accompanying drawings in which: 

Figure 1 shows* a schematic diagram of part of a cellular 
telecommunications network incorporating base transceiver 
stations and mobile stations; 

Figure 2 shows the hierarchy of elements of the network of Figure 

Ju. 

Figure 3 shows a schematic view of a frame to be sent on the FACH 
channel from a base station to a mobile station; and 
Figure 4 shows a schematic view of the transfer of information 
between a RNC (radio network controller) and the base station. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 




5 Reference will first be made to Figure 1 in which three cells 2 
of a cellular telecommunications network are shown. Each cell 2 
is served by a respective base transceiver station (BTS) 4. Each 
base transceiver station 4 is arranged to transmit signals to and 
receive signals from the mobile stations 6 located in the cell 
10 associated with the given base transceiver station 4. Likewise, 
each mobile station 6 is able to transmit signals to and receive 
signals from the respective base transceiver station 4 . 

The cellular telecommunications network shown in Figure 1 uses 
15 a code division multiple access technique. 

Reference is mode to Figure 2 which shows the hierarchy of a CDMA 
system. As can be seen, the mobile station 6 is in wireless 
communication with the base station. Typically a number of mobile 

20 stations will be in communication with each base station although 
only one mobile station is shown in Figure 2 for clarity. The 
base station 4 is connected to a radio network controller RNC 10. 
Again more than one base station is usually connected to each RNC 
10 although only one is shown for clarity. Typically more than 

25 one RNC is provided in a network. The RNC 10, is connected to 
other elements of the network 12. 

The RNC 10 is arranged to control the base station and also 
passes on the data packets to be transmitted to the mobile 
30 station by the base stat ion. The RNC 10 will also receive from 
the base station packets of data which it has received from the 
mobile station. 

Common channels are defined between the mobile stations in the 

33 cell associated with a given base station and the g-i vf^n h;q.ciP> 

station. These common channels are the forward access channel 
(FACH) in the downlink direction and the random access channel 
(RACH) in the uplink direction. The common channel may 
alternatively be a downlink shared channel to which a number of 
40 mobile stations are allocated. With common channels the same 
spreading code is used for all communications on a given channel. 
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As mentioned hereinbefore, the data sent to the mobile station 
and the data sent from the mobile station is in packet form. The 
data packets which are sent to the mobile stations on the FACH 
will include information identifying the mobile station for which 
a given packet is intended. A mobile station will receive all the 
packets sent on the common FACH channel and is able to identify 
the packets which are intended for it from the information 
identifying the mobile station. Similarly packets of data which 
are transmitted to the base station by the mobile stations on the 
common RACK channel will include information in the data packet 
15 which allows the base station to identify from which mobile 
station the data packet had been received. 

The mobile stations and the base stations use the common channels 
when the amount of data is small and/or sporadic. This means that 
20 dedicated channels do not then need to be established. This 
increases the radio resources available so that more users can 
be supported and/or the quality of the users is improved. 

The base station receives the frames in the RACH channel from the 
25 mobile stations and forwards these frames to the RNC 10 via the 
lub interface between the base station 4 and the RNC 10. The 
packets of data to be transmitted to the mobile station on the 
FACH channel are received by the base station from the RNC 10. 
^ The packets are transferred from the RNC 10 to the base station 
4 via the lub interface. For the transmission of packets between 
the base station* 4 and the RNC 10, the CCH (common channel) frame 
protocol is used. The frame structure used for the communication 
of the data between the RNC 10 and the base station 4 will be 
described hereinafter . 
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In the embodiments of the invention the power at which the FACH 
is transmitted is set at the minimum value which allows the 
frames to be correctly received at the mobile stations. The power 
level at which the frames are sent should be such that the mobile 
40 stations can receive the frames within the cell and that the 
degree of interference caused in other cells is as low as 




7 



possible. Additionally the interference to other users in the 
cell should be minimised. This allows transmission resources to 

be saved. ^ 



in a fxrst embodiment of the present invention, fixed power 
10 control is used. The FACH channel is configured in the base 
station. This differs from the second embodiment where the FACH 
Channel is set up by the RNC 10. The configuring of the FACH 
Channel in the base station can be done with a layer 3 message 
over the lub interface which is between the base station and the 
RNC. Alternatively, the configuring of the FACH channel in the 
^ base^ station can be done in response to O^m (operation and 
maintenance) procedures. 
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in the fixed power control mode, a constant value for the FACH 
channel transmission power is set. This set power level is used 
for every frame transmitted on the FACH channel. m other words 
all of the frames transmitted by the base station in the FACH 
channel will have the same transmitted power regardless of the 
mobile station for which the data frame is intended. The power 
xs thus constant for each FACH channel frame and for each mobile 
Station, 



The power value set by the RNC can be modified by the base 
^ station if required. For example if conditions change or if the 
base station receives requests to increase its power from the 
mobile stations; the pbwer level may be altered. 

Any suitable method can be used to determine the power at which 
the FACH Channel is to be transmitted. For example, the base 

station can measure the received signal stre n gth from th e . uubile 

stations and select a signal strength based on the received 
signals. Alternatively, if the base station knows the location 
of the mobile stations, the signal strength can be selected such 
that the mobile station which is furthest from the base station 
receives the frames with the minimum level required. Any other 
suitable method can be used to determine the power which takes 
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into account at least one parameter relating to the mobile 
stations. In preferred embodiments of the present invention the 
value used to transmit the frames to the mobile stations is 
always the same but will vary in order to take into account 
changes in the cell . 



In a second embodiment of the present invention, dynamic power 
control is used. In dynamic power control the power with which 
each frame is transmitted is varied in dependence on a parameter 
of the destination mobile station. Thus the power at which data 
15 frames are transmitted may vary from frame to frame. In this 
^ embodiment, when the forward access channel is to be set up, it 

is indicated to the base station that the power with which each 
frame is to be transmitted is set by the RNC 10, This information 
may be provided from, the RNC 10 to the base station via the lub 
20 interface or in any other suitable manner. 

The RNC 10 receives information from the mobile stations via the 
base station. This information may include measurement reports 
where the mobile station provides information on the strength 

25 with which it receives signals from the base station. 

Alternatively or additionally, the RNC 10 may receive information 
from the base station as to the strength with which it has 
received signals from the mobile station. Either or both of these 
^ types of information allow the RNC 10 to determine an appropriate 

30 power level with which a given frame should be transmitted to 
a given mobile fetation on the FACH. This type of power control 
is referred to as open loop power control. 

Any other suitable information may be supplied to the RNC 10 in 
35 order to allow it to determine a suitable power level. This may 
be in addition to or as an alternative to the received signal 
strength report (s). For example, the received signal strength 
reports may include an indication as to the quality of the 
signal. The RNC 10 may use information on the position of the 
40 mobile station to determine the strength with which frames are 
transmitted to the mobile station. The position may be obtained 
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from information provided by the base station and/or the mobile 
station . 



The base station may in certain circumstances alter the power set 
by the RNC 10. The base station may take into account other 

10 factors in modifying the power with which it transmits to the 
mobile stations. These factors can for example take into account 
the conditions in the cell, the location of the mobile station 
in the cell, the total amount of traffic or users in the cell or 
the like. Alternative the power level can be altered in response 

15 to the strength of signals received at the base station. 

The power used for the transmission of a frame may be selected 
in accordance with the importance of the data contained within 
the frame. If the data contained in the frame is relatively 
2 0 important the power with which that frame is transmitted can be 
increased. 



Based on the determination made by the RNC 10, a power is 
determined which is the power with which a given frame is to be 

25 transmitted to the mobile station. This power level is inserted 
in the CCH frame protocol frame and is sent to the base station 
4. The base station 4 uses this power level to transmit the 
associated frame to the mobile station on the common channel 
(J) FACH. The power level sent by the RNC 10 to the base station can 

3 0 be the actual power level to be used. However in preferred 
embodiments of the invention, the power level can be sent as a 
coded value. This coded value is received by the base station and 
is mapped onto the actual power level using the maximum and 
minimum power limits. 

35 

In the FACH channel set up message sent from the RNC 10 to the 
base station 4, there is an indication as the maximum and minimum 
transmission power levels which are forwarded to the base station 
for the packets transmitted passed from the RNC 10 to the base 
40 station 4. The CCH frame protocol frames from the RNC to the base 
station contain the power level to be used by the base station 
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10 

for the transmission of the frame in the FACH channel. The 
structure of the frame sent from the RNC 10 to the base station 
4 is shown in Figure 3. The frame contains information on the 
power level PC, the data DATA, the frame number FN and an error 
correction part CRC . 

In a third embodiment of the present invention, the FACH' may 
sometimes use fixed power control and at other times may use 
dynamic power control. This third embodiment will be described 
in relation to Figure 4. 



xaav this third embodiment, the FACH channel set up message 14 sent 

from the RNC 10 to the base station 4 will include an indication 
if fixed or dynamic power control is used. The set up message may 
have a power mode bit which has one value if fixed power control 

2 0 is used and another value if dynamic power control is used. The 

base station will send an acknowledgement message advising the 
RNC that it has understood which mode is to be used and that the 
FACH channel is to be set up. 

25 If the set up message from the RNC 10 to the base station 4 does 
not include any indication as to the power control mode, it may 
be assumed that the dynamic power control mode is being used. It 
should be noted that if the RNC 10 is arranged to always provide 
^ power control information to the base station, the RNC can 

3 0 provide constant power control values in the fixed power control 

mode and varying power control values in the normal mode. In this 
latter case, the base station would not need to be advised of the 
mode . 

35 If the base station is not able to support one of the modes, the 
base station will advise the RNC of this in the acknowledgement 
message which it sends to the RNC 10. 
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A given base station may not be able to support one of the modes, 
probably the dynamic mode. In that case, the other mode will be 
used. In a network some base stations will be able to use both 
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modes whilst other base stations will only be able to support one 
or other of the modes. 

In a default mode of operation, the power used to transmit the 
FACH channel may be set to a default value. This default value 
may be relatively high to ensure that all the mobile stations are 
able to receive their data frames. This default mode may be 
provided in any of the three embodiments described hereinbefore. 
One or other of the dynamic and fixed power control modes may be 
a default mode. 

The frame protocol used may^ have any suitable format. For example 
the frame protocol may be^^in accordance with the 25.435 and 
25.437 standards of the UMTS (universal mobile telecommunications 
system) . 



In this description, reference has been made to mobile stations: 
However, it should be appreciated that embodiments of the present 
invention are applicable to any other type of user equipment 
which communicates with the base station or similar station using 
25 radio waves or the like. The user equipment may in some 
embodiments of the invention be computer terminals or the like. 
The user equipment need not be mobile, 

^ It should be appreciated that in the new CDMA standard, base 

30 stations are sometimes referred to as node B. 

It should be appreciated that whilst embodiments of the present 
invention have been described in the context of a CDMA system, 
embodiments of the present invention can be used with any other 
35 spread spectrum technique, with time division multiple access 
systems, frequency division multiple access and hybrids thereof. 
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CLAIMS 

1. A method of controlling power with which information is 
transmitted by a first station to a plurality of second stations 
on a common channel, different, information being intended for 
different stations, said method comprising the step of 
transmitting said information in said common channel, wherein 
information intended for different second stations are 
transmitted at different power levels. 

15 2. A method as claimed in claim 1, wherein the power level with 

^ which information is transmitted is selected in dependence on a 
parameter of the intended second station and/or the content of 
the information. 

20 3. A method as claimed in claim 2, wherein the information is 
transmitted in said channel with a higher power if the content 
of the information is relatively important. 

4. A method as claimed in any one of the preceding claims, 
25 wherein said information is in the form of data packets. 

5. A method as claimed in any one of the preceding claims, 
wherein said information for a given second station includes 
information identifying the given station. 

3 0 

6. A method as claimed in any one of the preceding claims, 
wherein a second mode of operation is provided in which the first 
station sends information to said second stations with 
substantially the same power level, one of said first and second 

35 modes being selected. 

7. A method as claimed in any one of the preceding claims, 
wherein said first station receives information from a controller 
on the power with which information for a respective second 

40 station is to be transmitted. 
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8. A method as claimed in claim 6 and 7, wherein the controller 
is arranged to send a channel configuration message to the first 
station to control which of said first and second modes is be 
used. 

10 9. A method as claimed in claim 8, wherein said first station 
is arranged to send a message to said controller advising the 
controller if it can perform the mode contained in the channel 
configuration message. 

15 10. A method as claimed in claimed in any of claims 7 to 9, 
wherein said controller is arranged to send a channel 
^ configuration message to the first station to advise the first 
station as to the range of power, levels are to be used to 
transmit information to the second stations. 

20 

11. A method as claimed in any of claims 7 to 10, wherein values 
representing the power levels are sent to the first station by 
said controller, said values being mapped to the power levels 
which are used by said first station to transmit information to 

25 said second station. 

12. A method as claimed in any of claims 7 to 11, wherein said 
controller is a radio network controller. 
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13. A method as claimed in any one of the preceding claims, 
wherein said fi:^st station is a base station. 

14. A method as claimed in any one of the preceding claims, 
wherein said second stations comprise mobile stations. 



15. A method as claimed in any preceding claim wherein said 
common channel is a forward access channel. 



16. A method of controlling power with which information is 
transmitted by a first station to a plurality of second stations 
on a common channel, different information being intended for 
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different stations, said method comprising a first mode in which 
the information is transmitted with a the same power and a second 
mode in which different powers are used for information intended 
for different second stations. 



17. A network comprising a first station and a plurality of 
second stations, said first station being arranged to transmit 
different information intended for different second stations on 
a common channel, said first station have a mode of operation in 
which said first station is arranged to transmit information 
15 intended for different second stations on the common channel at 
different power levels. 



18. A network as claimed in claim 17 comprising a controller 
which is arranged to supply information as to the power to be 
20 used for said information to said first station. 
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19, A network as claimed in claim 17 or 18, wherein said power 
level is selected in dependence on a parameter of the intended 
second station and/or the content of the information. 

20. A network as claimed in claim 17,18 or 19, wherein said 
controller is a radio network controller, said first station is 
a base station and said second stations are user terminals. 

30 21. A network as claimed in claim 17, 18, 19 or 20, wherein 

information sent from said controller to the base station 

comprises said power information and said information for a 
second station. 



35 22. A network as claimed in any of claims 17 to 21, wherein a 
second mode of operation is provided in which the first station 
sends information to said second stations with substantially the 
same power level, one of said first and second modes being 
selected . 

40 

23. A network as claimed in claim 22, wherein the controller is 




arranged to send a channel configuration message to the first 
station to control which of said first and second modes is be 
used . 

24. A network as claimed in claim 22 or 23, wherein said first 
station is arranged to send a message to said controller advising 
the controller if it can perform the mode contained in the 
channel configuration message. 



25. A network as claimed in claimed in any of claims 17 to 24, 
wherein said controller is arranged to send a channel 
configuration message to the first station to advise the first 
station as to the range of power levels are to be used to 
transmit information to the second stations. 



